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RECONSTRUCTION OF MESSINA TELEMETERING EQUIPMENT
1. The German telemetering equipment veconstructed|  Jat NII 88 50X1-HUM
was the Messina I. [ ]a group of Germans, including Dr.
MOSER and HINTZE, worked on the recomstruction of Messina II at -
Ilingkaya. 50X1-HUM

2. The Messina I was to be used with the A-U missile to telemeter values
* sguch as rudder angle, pressures in the engine, acceleration vibrations,
and turbine rpm. The original CGermsn equipment was modified in only
one respect; i.€., to permit telemetering of values which are -obtained
from the inductance bridges, used to indicate pressures, vibrations,
and accelerations. These values dare in the form of 500 c.p.s. signals
which must be rectified before they are fed into the modulator. eircuits.

3. The equipment operates as follows: four channels are continuocusly
transmitted to indicate four messured values; four additional chennels
are used to transmit only
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instantaneous values at certain time intervals. The values

to be transmitted are obtained either from induction bridges
or from potentiometers. The voltage across the potentiometers
is supplied by an accurately charged 2-volt storage battery.

4. The P.C. voltages indicating measured values control the out-
put amplitudes of oscillators having frequencies between
2 and 10 ke. There is one oscillator for each chamnel to
-be transmitted. The {transmitter is amplitude modulated by
these oscillations. The transmitter uses a erystal controlled .
ogcillator frequency of 20 or 21 me, which is-tripled for
transmission at a carrier frequency of 60 to 62 mec.

5. The recelver on the ground includes a radio frequency pre—
amplifier stage, & crystal-controlled loeal osecillator whose
frequeney is subsequently tripled, an IF amplifier, lov
frequency amplifier, automatic gain-comtrol circuit, eight
band-pass filters for the received channels of information,
and a low frequency amplifier for each channel. The low
frequency signals are then rectified and applied to two
recording mirror osecillographks, each recerding six valuese
In addition to the telemetered values, the oscillographs
may record time marks, received signai amplitudes, timesof
command transmission, etec.

: - 50X1-HUM
6 | ' the Messina I and II are the only foreign
telemsetering systems exploited by the Soviets. |
| - 50X1-HUM
Teo one other telemetering system warked on in the
USSR. This was to be a multichannel pulse system, pre-
sumably copied from a VU.S. development. The projectws
gecret, and it was not possible [fi:::]to find out any 50X1-HUM
further details. »
" 8+ The Germans 4id not'have e code word generally applicable.
to telemetering equipment during World War II.
SCR-584 |
9 ‘ worked on & modification of the 50X1-HUM
SCR~584, using the Doppler principle to meassure velocity.

50X1-HUM

10. The principles of operation of the modification are as
follows: A 60 ke erystal-controlled oscillator feeds a
frequency divider to produce pulses at a 3.3 ke repetition
rate. These pulses are transmitted at a wave length of
10 ¢m and have a total duration of approximately two
microseconds. The pulse is received and retransmitted by
the missile. The returned pulse is received and detected
by the SCR-584 receiver and triggers a 21 me oseillator,
which will run for the duration of the pulse. This ‘
oscillation 18 applied to one grid of a pentagrid converter.

1ll. The 60 ke crystal oscillator méntioned above also feeds a
o SECRET
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multiplier eirenit which inereases the frequency to 42 me.

- This escillatien is continuously applied to snother grid

of the pentagrid converter. The plate ecircuit of this tube
consists of an R-C metwork having a time constant of approxi-
mately two milliseconds, The relative phase of the two gignals
is thus indieated by the amount of plate current drawn during
each pulse. As the missile being tracked changes position,

the relative phase will change and the plate voltage of the
converter varies graduwally due to the long time conastant.

The frequency of the plate voltage variation is proportional

to the veloelty of the missile. For a missile veloeity of
1500 meters per second this frequeney will be approximately

) “500 evP¢5¢v : ‘ 50X1-HUM
12, |

| 1ts most serious fault is the fact that a comparatively
" low noise level might be sufficient to start the 21 mc os- _
cillator, which, of course, would make the velocity measurement

worthless.

[the SCR-584 |

14,  a. The‘frequency control circuits use two interchangeable 50X1-HUM

15.

16.

quartz erystals at a frequency of approximately 40 mc. A
frequency divider produces a pulse at a repetition frequency
of between 2 and ‘4 key with a pulse length of 0.5 micro-

seconds. A magnetron is used to generate the 10 cm wave
length ¢ arrier. : .

b, The antenna is a dipole fofating eccentrically at a -
rate of 10 to 15 seconds per revelution in a parabolie ’
reflector 1.5 meters in diameter. ‘

c. Direction finding is accomplished by amplitude com-
parison of thereflected pulse. The accuracy.is plus or
minus +three minutes. .

d. The range 1s measured by a cogrse and a fine sYstem,

and presented on two cathode-ray tubes with a circular
sweeD. ' o 50X1-HUM

@. A PPI scope was also used, as well as a height finder.

f. An amplidyne system was used to drive the antenna.

it will take at least two more years (i.e.
until” 4) to have a working, usable SCR-584 modi-
fication for guiding antisircraft rockets.. However, if

SECRET
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the government brings enough pressure to bear on the plants
involved, a model may be produced earlier, which may be
somewhat sstisfactory in operation.

17. If the equipment were produced in the USSR, parts of it .
would probably be manufactured at Zavod 88, while most of
the electronics parts might be built at one of the electronics
plants at Gorkiy, Riga, Leningrad, or Novosibirsk.

PATH STMULATOR (BAHNMODELL)

- 18. The path simulator was specifically designed for the G-1
modification of the A-4 missile. By substitution of the
necessary coefficients, however, it may be used for enalysis
of other missiles as well as conventional aircraft., The
simulator was an analog computer. .

19. TUntil 1950 the models were made entirely of German components,
After this date most components such as gyroscopes, vacuum
tubes, méasuring instruments, etc. were Soviet manufactured
copies of the German parts,

20, No information on any other foreign computer developments
were made availsble to the Germarm working on this projeet.

DEVELOPMENTS OF THE 3000 and 6000-km RANGE MISSILES

N

2l. Preliminary laboratory studies were made on these missiles

_ in the wind tunnel and water canal., The latter wgs used
primarily for anslyzing the power plant to be used in the
6000kn missile. s

22, 50X1-HUM

L‘iﬁ‘firg’the following data on the 3000-km missile. Puel

cut-off was to occur at a range of approximately 250 to

270 km, This would correspond to sn altitude of between ‘
150 and 200 km. [ |the thrust of the engine was 50X1-HUM
fairly constant over the entire range, with a figure of '
about 150 metric tons. The initial acceleration was to be

2 go The velocity at combustion cut-off was to be 3000

meters per second. ﬂﬂgLigglgigghagﬁsed in this engine was
alcohol and oxygen. he cut-off altitude of
the first stage | o be about 25 km. 50X1-HUM

25.  With respect to the 6000-km gﬁided airplane, flight altitude -
was to be 25 km at a velocity of Mach 2. The first stage -
was_ probably to be cut-off at an altitude of 10 km. The

fuel for the final stage was to be similar to turbojgﬁ fuel%oX1+ﬂJM

24, As for the activity at Khimki,\ \puwér plants
far rockets were developed there, and a group of Germans
had worked there but left the ~ ang
50X1-HUM
' the second stage of '
OUUU-km missile might use such an engine. 3 ,
' , s 50X1-HUM
25, \ work on these projects will be continued by
the Soviets, but not too vigorously, since they will probably
SECRET ' :
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have great dirficulties with this type of development.

DEVELOPMENT OF ANTIATRCRAFT MISSILE

26. This missile was to employ a homing devic

fuse, but ne work was done on these items 50X1-HUM
aﬁ}flight characteristics of this missile,
% ‘would be similar to those of the German 50X1-HUM
asserfall, since the rocket is.a modified Wasserfall, It v

was to be leunched vertically and .captured in the radar beam
between 300 and 400 meters above the site. The internal \
power for the missile was to be supplied by a battery and
a 500-cycle generator. ,

50X1-HUM

ANTENNAS

27. 1In addition to the antennas used |
the following antennas were Ingtalled and used on the

sland: 1)Short-wave radio antenna (mast) on top of the main
institute building above the location of the t elephone 50X1-HUM
exchange. 2) Dipole antenna installed on a turntable on
top of the institute building above the high-frequency
laboratories. This was used for testing antenna character-
igstics in conjunetimwith another dipole antenna mounted on
a 28 - meter-high tower, located 60 meters west of the build-
ing. 3) Miscellaneous radio receiver antennas,

28, In addition to the antemnnas listed above,:::::::::;:}the 50X1-HUM

: following antennas in the USSR. 1) An antenns om top of the
telegraph building in Moscow, probably used for short _
distance communications. This entenna consisted of four 90°
sectors constructed of metal tubing and arranged to form a
horizontal circle having a 4 to S5-meter diameter. 2) A short
wave transmitter antenna (wgve length 10 to 30 meters)’5ox144UM
consisting of wires strung between two towers 100 meters _
apart and 20 to 30 meters high. 3) Television transmitter

antenna on top of tow i tury in Moscow.
(——4444444444D4444444§241n4jha4331k4Kn% ury in Moscow. | SO 1-HUM

PERSONALITIES

29. The following persons
received new contracts %o work in Moscow.

&« Dr. Hans HOCH, a phyeioiat."HiB gpeclality is control
and guidance of missiles, with particular em hagis, in
Germany and the USSR, on the path simulator %Bahnmodell).

b Kurt BLASIG. He is a specialist in mechanical and
hydraulic systems, particularly rudder actuation systems.

¢, Alfons TOEPFER. Not an engineer, but an excellent
mechanic and electrician. He worked primerily on con-
struction of the Bahnmodell.

'y . .0 W £ é ¥ - 11 l -
gentg?ns VILIER H ode develop 50X1-HUM
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.es Pritz WOLTER., A &eaigﬁer, he worked primariiy for
HOCH on Bahnmodell. , ‘ .

© £, Dr. Pelix STOLPE. He worked on the design of S0X1-HUM
electronic parts of Bahnmodell with HOCH. His specialty
is physics and electronics

)

30, |

31.. General GONOR was head of NII 88 until 1950. His succesgor
was RUDNOV. The pericdical published by the *Inatitute fuer
Mechanlik und Autematik" may have included articles by or .
ebout these men to indieste their technical specialties and
sccomplishments.! This periodical is unclassified.

' ‘ : - 50X1-HUM
GENERAL‘PROBLEWR AND PLANNING PROCEDURE IN GUIDED MISSILE
DEVELOPNEN N THE USSH. ) . .
. 32,
| The Soviets

@1d' not Indicate preference in any particular type of guid- N
ance system. For instance, the partioular systems develoged

‘ | for the various projecte were not suggested by 50X1-HUM
the Soviets, but decided upon entirely by the German

specialists. The same applies to the frequeney of trans-
mission to be used in the guidance system, -

33, \ the production end 50X1-HUM
development of electrenic egquipment|

34. the Soviets' main problem in this type of 50X1-HUM
- wor e a shortage of good development and applicetion
- englneers. There are a number of highly qualified theoretical
scientists and mathematiclans, but in copying and madifiing
existing designs the practical engineers are most important.
Usually coples made by the Soviets are exact coples of the
original e%uipment, including such faetors as tolerances.
. In spite of this, problems are encountered in productien
‘methods. For instance it took‘aaproximately one year to
manufacture exact copies of the German LD metal-ceramic tubes ‘
in production quantitites. (The main difficulty was with .
metal-ceramic seals.) | ' copies of = 50X1-HUM
American magnetrons, thyratrons, and cathode~ray tubes were
of high guality from the start, ‘

35. In addition to the lack of practical engineers, difffioculties
. will arise - in Soviet developments due to the fear pf
failure. Since failure cannet be tolerated in the USSR, -
many engineers will hesitate to tackle difficult preoblems.
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36.

37.

38,

39.

40,

41,

42.

43.

44,

SECRET . ”
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| no Germans were o -
duetion plants. 50X1-HUM

Final testing of products manufactured on govermment orders

is usually conducted by persons not employed by the manu-
facturing plant. These testers are very thorough, and will .
reject items for very minor reasons because later rejections: -
would be a reflection on them. On the other hand, testing -
by plant personnel tends to be very lax, because the mest
important thing is meeting production quotas.

‘persons from
NIT 88 included the Soviets RUBINOVICH, BUGAYEV,
MARKOV, FOMIN, KRASNUSHKIN, and KRAYUSHKI

50X1-HUM

‘W the missile programwas  0O0X1-HUM
continuing along the same genersl lines at NII 88

‘monthly‘and annuel plans were made up by thEOX1*ﬂJM '

chief engineer, planning engineér, and sector leaders
for each project. These plans would indicate the ex-
pected progress to be accomplished during the coming
period. ) .

Monthly progress reports were prepared by the sector

leaders for each project. At thé end of the year a large

comprehensive progress report would be made up. S0X1-HlLIM
The annual 50X1-HUM

ag prepared by the sector leaders and translated Lo

into Russian by personnel of the "First Department®.

v

At the completion of each preject a complete report was

written on 1t by the responsible German specialist. This

was t ranslated by personnel of the First Department, and
proofread by the responsible Germen if he knew Russian,

or by a Soviet scientlst. The final report was typed in

Rusgsian by Mrs. CHERNOFPY ATOV, while the originsl Germen .
text was typed by lrs. Ursule SCHAEFFER or 50X1-HUM

Ko pafticular distinction was made in the developments of
ground and ailrborne equipment for missile guidance. 50X1-HlIM
[ lboth developments were carried on in the same 50X1-HUM
groups .

SECRET
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45, : were considered complete 50X1-HUM
failures. velocity measuring modifica~
tion of the

B~-584 was considered a f allure since further

development was dropped, end BUGAYEV, who took over 50X1-HUM

at NII 88, was later transferred.

464, To prevent countermeasures in command-+t pe‘missile-guidanee

50X1-HUM

systems, group depended on the directivity and power of the

'transmittgd signal,

47.

50X1-HUM

48, Initiaily, #he'Soviets uged the originel German names for
electron%c‘equipment taken over by thems Whether they
e hease noames o Soviet :; > 2 L

oY

8 1IN KMOwWN

mentloned in the USSR: Messinm, Hommnef (cut-off command

receiver), Vietoria (azimuth-guided system), Micheel (multi-
channel 50-cm telephone cemmnnieations),_Wohlmann verfahren

(velocity measuring method).

49. The shortest wave length| |heard of in the USSR wag 3 cm.

L4

" 3-cm magnetrons had been developed. The

~lowest radio frequeney 'was 150 ke« This
ﬁas the frequenéy of a 400 kw broadcast transmitter in
o8COW, - :

50, In servomechanism design, the tendency appears to be .
- towards using amplidynes. These are of good quality, and
are produced in large quantities, but it is difficult to

r
A_the g : g unknow 1-HUM
thé following names of Germem eleotronic equipmen SOX v

© 50X1-HUM

50X1-HUM

obtain any for experimental work. |

COMPONENTS

51. The following centimeter-radar components were observed
by me in the USSR. '

a. Crystal detectors, type KD-2,which was an exact copy
of U.S., detectors.

b. Tubes copled exactly £rom Germen types: ID-1, 6, 7,

9, 11, 12, The Soviet designations in Russian letters
were the same. . : :

c. | | magnetrons or klystron
are being manufsctured in the USSR. These are
probably exact cople s of American types. T

Thg’follewing trade mgrks were noted on Soviet electron
tubes: ' ‘ .

a. Letter "C" inscribed in cirele.

b. Pentagon - on LD type tubes.

SECRET
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d. Elongated diamond Jon test

equipment. ‘ Jn
e. | |test equipmentmde at Gorkiy oted a trade mark - :
showing a lig%thouse inscribed in a' elongated dilamond. 50X1-HUM

i Ea— deliveryslip for LD-1 tubes mede at Svetlans ~ B0X1-HUM
plant +. ih Leningrad |noted a trade mark showing .a double 5ux4 Hum
triode insoribed in a oirole. 3

s T . M

1. | comment. This institute is located in Moscow. Its 50X1-HUM
correct Soviet title was not krnown . Y  50X1-HUM

i
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